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external layers and decreases slowly and continuously in the successive deeper
layers. This is the essential condition for avoiding the dangerous phenomena
of brittleness and of "exfoliation" which show so frequently in steel objects
cemented by the ordinary industrial processes.

9.  The chemical reactions to which the carburizing action of the cements
in which the active element is cyanogen is due are at present known only
imperfectly, especially as regards their conditions of equilibrium, on which
will depend the concentration of the carbon in the cemented zones.    It is
certain, however, that under practical conditions the states of equilibrium just
referred to are strongly displaced in the direction corresponding to high
concentration of the carbon passing into solution in the 7-iron.    It results
that the cyanides, the ferrocyanides and other derivatives of cyanogen, when
used alone as cements, always give too "sudden" cementation, or cemented
zones in which the concentration of the carbon is excessively high in an
external layer of definite thickness and then suddenly and greatly decreases
in the next layer beneath.   Zones of this type give rise to dangerous phe-
nomena of brittleness and "exfoliation" in the hardened product.

10.  The gaseous or volatile hydrocarbons also, when used alone as-
cements, give too "sudden" cementations.   The reasons for this are iden-
tical to those for the cements whose action is due to cyanogen or its
derivatives.

The experimental proofs and the theoretical explanations of all the above
ten statements are given and discussed in the first part of this volume.

On the basis of the facts above given, it follows clearly that those cements
should be used, in practice whose activity is due, if not exclusively at least
mostly, to the specific carburizing action of carbon monoxide. To obtain
the best results with one of these cements, with the maximum certainty, it is
necessary to satisfy the following fundamental conditions:

1.  The chemical composition of the cement must be perfectly * definite
and known with precision.

2.  The composition of the cement must be as simple as possible.

3.- The reactions which take place during cementation, between the
various constituents of the cement and between these and the iron or steel,
must be simple and lead rapidly, under the conditions most easy to realize
in practice, to well-defined states of equilibrium corresponding to definite
concentrations of the carbon in the cemented zones. From the theoretical
point of view, the cement which best satisfies these conditions is carbon
monoxide.

Nevertheless, the concentrations*of the carbon in the cemented zones
which correspond to the conditions of equilibrium with pure carbon monoxide
>are in general too low when working within the intervals of temperature and
pressure ordinarily desirable to keep to in practice, and when the metal sub-
jected to the cementation is an ordinary carbon soft steel or a steel of low